Functional mitral regurgitation which deteriorates hemodynamics often develops in patients with systolic heart failure. The functional mitral regurgitation is associated with poor prognosis and is tried to be treated with surgical interventions or trans-catheter interventions [@bib0005]. On the other hand, cardiac resynchronization therapy (CRT) is well established for the standard treatment of heart failure [@bib0010]. In addition, there are studies showing that CRT may improve functional mitral regurgitation. Although the guidelines [@bib0015] suggest the most suitable candidates for CRT are patients with electrocardiogram of "wide QRS complex more than 150 ms and left bundle branch block morphology", a considerable number of patients showed no response to the therapy. Thus, the individual prediction of the effect of CRT is still under discussion.

The study concerning the relation between heart rate and prognosis of heart failure [@bib0020] suggested that lowering the heart rate may improve the prognosis of heart failure. Although lowering heart rate is not a sole mechanism of beta-blocker therapy because carvedilol which has a less negative chronotropic effect than bisoprolol [@bib0025] is more effective in improvement of prognosis of heart failure with beta-blocker therapy [@bib0030], [@bib0035], the effect of beta-blocker treatment for heart failure relates to the decrease in heart rate [@bib0040]. The sub-analysis of the SHIFT study [@bib0045] showed that the most effective group was heart failure with tachycardia. The more the heart rate decreases during treatment for acute heart failure, the better the prognosis of heart failure [@bib0050]. These studies created the myth of heart rate: "the lower the better".

We should keep in mind that the increase in heart rate in heart failure is a compensatory mechanism for maintaining the hemodynamics, since heart rate is an important factor for increasing cardiac output.

Chikata et al. [@bib0055] presented an interesting case of heart failure that showed hemodynamic improvement by atrial pacing in this issue of the journal. According to the previous studies concerning heart failure treatment as mentioned above, this case might have been expected to be improved by CRT, because CRT might have caused reverse remodeling and decrease in functional mitral regurgitation [@bib0060]. However, atrial pacing rather than CRT improved the hemodynamics unexpectedly. Although CRT is a standard therapy for heart failure, its effect is not completely predictable because the effect may vary depending on the position of the lead and pattern of dyssynchrony -- electrical or contractile. In general, CRT is less effective in ischemic cardiomyopathy than idiopathic dilated cardiomyopathy [@bib0065]. In addition, the mechanism of functional mitral regurgitation may vary depending on the global and regional remodeling and distortion of the components of the mitral valve [@bib0070].

The increase in heart rate by atrial pacing caused the dramatic improvement in hemodynamics in this case. It was noteworthy that the patient did not show tachycardia, as this report described that the heart rate at admission was 60 bpm, although the patient was admitted because of decompensated acute heart failure. Inappropriate bradycardia may worsen heart failure in the depressed left ventricle, although bradycardia alone does not cause heart failure as long as the left ventricular function is normal. To maintain cardiac output in systolic dysfunction, there are two major compensatory mechanisms, that is, increase in heart rate and increase in stroke volume. To maintain stroke volume, left ventricular volume should be increased in the face of diminished ejection fraction. In this case, left ventricular end-diastolic dimension was 60 mm, which might not be large enough and heart rate was only 60 bpm in congestive heart failure, suggesting inadequate compensatory mechanisms. The akinetic inferior wall might produce deformity of left ventricular geometry causing tethering of mitral valve complex.

The electrocardiogram in this case showed that the duration of QRS complex was 120 ms and the morphology of QRS complex was not typical left bundle branch block where there was tall R′ wave instead of S wave in V~1~ lead. The effect of CRT was far less remarkable in patients with QRS duration between 120 ms and 150 ms than those with QRS duration more than 150 ms [@bib0075]. This may suggest the ineffectiveness of CRT in this patient. The CRT could improve the electrical dyssynchrony but not the contractile dyssynchrony in a left ventricle composed of a mixture of normal and infarcted or ischemic myocardium. The ventricular pacing may worsen the propagation of the electrical impulse rather than the orthodromic atrio-ventricular conduction.

The authors showed that the atrial pacing alone decreased V wave of pulmonary capillary wedge pressure more than the biventricular pacing. The improvement in functional mitral regurgitation was probably caused by the increase in heart rate with atrial pacing. The increase in heart rate by atrial pacing resulted in increase in cardiac output causing the decrease in left atrial pressure and the decrease in left ventricular size or mitral annulus, which in turn resulted in the reduction of mitral regurgitation. As the authors mentioned, the optimal heart rate may vary among individual patients depending on left ventricular systolic function, geometry, and diastolic function. We have to keep in mind that we cannot apply directly the result of a large-scale study to an individual case without questioning whether there are some variant characteristics, although a large-scale study is useful to clarify the scientific and statistical effects of the intervention. The clinician may be required to be able to detect and observe such variant clinical findings from each individual patient.
